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Abstract
The purpose of this study was to investigate the effectiveness of three different
types of concussion education materials for collegiate athletes and to evaluate knowledge
transfer. Three different types of educational materials were used to educate the athlete.
The athlete completed a pretest, completed an educational module, and then completed a
posttest. Two weeks later the athlete completed a retention test. A total of 51 subjects
participated in the study. The subjects were evaluated on a pretest, posttest, and retention
test. Data were analyzed based on an independent t-test to compare pretest scores
between athletes who have been previously concussed and athletes who have not been
previously concussed. There were no significant results. Data were analyzed based on a
one-way ANOVA to compare posttest scores between educational groups as well as
retention test scores between educational groups. There were no significant results found.
Descriptive statistics and frequencies were used to analyze self-reported knowledge
rating and whether or not the athlete had received previous concussion education
material.
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Chapter 1
Recent concussion research has created increased attention from athletic trainers
and health care professionals around the world. This devastating injury can result in
severe long-term consequences and even death if the appropriate care is not provided.
(Sarmiento, Mitchko, Klein, & Wong, 2010). Any athlete can experience a concussion
while participating in sports, however, participation in contact sports such as football,
soccer, basketball, and even wrestling creates greater risk (Harmon et al., 2013). The
recent attention to this injury has brought awareness to a variety of organizations for the
need to provide concussion education. The recent issues of concussions and the impact
they could have on the athlete have resulted in the development of new policies for health
care professionals, rule changes, coaching strategies, and new laws to create the optimal
environment for the safety of athletes.
A concussion is defined as “a complex pathophysiological process affecting the
brain, induced by biomechanical forces” (McCrory et al., 2013, p. e2). Each year there
are approximately 1.6 to 3.8 million sport-reported concussions. Researchers believe the
number is much higher due to unreported cases (Langlois, Rutland-Brown, & Wald,
2006). Most concussion education research currently focuses on coaches, parents, and
health care professionals. However, athletes also need to learn about the signs and
symptoms of concussions and the long-term effects of concussion on health and wellbeing. Education for the athlete about signs, symptoms, and common misconceptions
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could create a reason for the athlete, or teammate, to come forward with their symptoms,
potentially saving a life.
The high standard of care for safety of the athlete is the main concern. In fact,
there have been settlements of players suing for long-term effects of concussions in the
National Football League (National Football League, 2013). Additionally, there have
been lawsuits in the National Collegiate Athletic Association (NCAA) with former
student athletes, claiming that the institution failed to educate players about the risks of
concussions (Singer, 2013). These lawsuits could have been avoided with proper
education and awareness of concussions. Another issue of constant concern within
leagues, organizations, team members, and medical professionals is to make sure
concussion awareness is taking place. Legislation in all 50 states and the District of
Columbia has been passed regarding the management of traumatic brain injury in sports
for youth and/or high school football (National Conference of State Legislatures [NCSL],
2014). This was an important success for concussion awareness and policies.
While increased awareness among coaches, parents, and healthcare providers has
been important in the concussion management arena, there could still be improvement
among all sports organizations. Additionally, athletes must be educated on concussion
recognition and management to make them personally aware of the associated risks if
they ignore the proper way to handle a concussion. In order to ensure adequate
education, sports organizations need information about the best strategies to use in
providing concussion information to players
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Statement of the Problem
The purposes of this study were to investigate the effectiveness of three different
types of concussion education materials for collegiate athletes, to evaluate knowledge
transfer, and to evaluate retention of information over a period of time.
Research Hypotheses
There will be a significant difference between the posttest scores of collegiate
athletes that complete the online educational module compared to the posttest scores of
collegiate athletes that read handouts or watch a video.
There will be a significant difference between pretest scores of collegiate athletes
with previous concussion(s) compared to pretest scores of collegiate athletes with no
history of previous concussions.
There will be a difference between retention test scores of collegiate athletes that
complete the online educational material module compared to the retention test scores of
collegiate athletes that read handouts or watch a video.
Delimitations
1. Participants must be between the ages of eighteen and twenty-five.
2. Participants must participate in athletics at a Division I institution.
3. Participants must complete the retention test two weeks after the posttest, within a
standard deviation of one day.
4. Participants must not have sustained a concussion in the three months, prior to the
pretest, or receive a concussion during the duration of the study.
5. Participants must not be majoring in athletic training.
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Limitations
1. The sample size may be small due to limited access to collegiate athletes.
2. The ratio of male to female participants may not be 1:1 due to limited
participation from male subjects.
3. The number of participants who return for the retention test within the time given.
4. Results may be varied due to a participant’s motivation toward a specific learning
style.
5. Results may be varied because some collegiate athlete’s primary language is not
English.
Definition of Terms
Athletic Trainer. “Athletic Trainers (ATs) are health care professionals who
collaborate with physicians. The services provided by ATs comprise prevention,
emergency care, clinical diagnosis, therapeutic intervention and rehabilitation of injuries
and medical conditions. Typical patients and clients served by athletic trainers include
recreational, amateur, and professional athletes.” (National Athletic Trainers’
Association, 2013, p. 1).
Athletic Training. “Is practiced by athletic trainers, health care professionals
who collaborate with physicians to optimize activity and participation of patients and
clients. Athletic training encompasses the prevention, diagnosis, and intervention of
emergency, acute, and chronic medical conditions involving impairment, functional
limitations, and disabilities” (National Athletic Trainers’ Association, 2013, p. 1).
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Collegiate Athlete. Operationally defined as any NCAA Division I student
athlete that is between the ages eighteen to twenty-five.
Concussion. “A complex pathophysiological process affecting the brain, induced
by biomechanical forces” (McCrory et al., 2013).
Concussion Education. Operationally defined as any educational material used
to educate the collegiate athlete about concussions including modules, handouts, and
videos.
Handout Materials. Operationally defined as the written documents used for
concussion education of collegiate athletes. Handout material consists of three documents
including; NCAA “Approach to Concussions”, partnered NCAA and CDC “Concussion
A Fact Sheet For Student-Athletes”, and the CDC “Facts about Concussion and Brain
Injury”.
Knowledge Transfer. “The exchange, synthesis and ethically-sound application
of knowledge within a complex system of interactions … through improved health, more
effective services and products, and strengthened healthcare system” (Provvidenza et al.,
2013, p. 2).
Online Module. Operationally defined as the “Brain 101: ORCAS School-wide
Concussion Management” module used for concussion education in athletes.
Posttest. Operationally defined as the test participants will take immediately after
a session of concussion education material.
Pretest. Operationally defined as the test participants will take prior to a session
of concussion education material.
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Retention test. Operationally defined as the test participants will take two weeks
after the posttest within a standard deviation of one day.
Video. Operationally defined as the NATA’s “Concussions in Football” used for
information material of concussions.
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Chapter 2
Review of Literature
Introduction
A concussion is a brain injury and is defined as “a complex pathophysiological
process affecting the brain, induced by biomechanical forces” (McCrory et al., 2013).
There have been approximately 1.6 to 3.8 million sports and recreation-related traumatic
brain injuries reported in the United States each year. However, many researchers believe
those numbers to be much higher due to under-reporting from young athletes (Glang,
Koester, Beaver, Clay, & McLaughlin, 2010). Concussions have been a popular topic in
sports media. Educational awareness about concussions has also been increasing over
time to educate coaches, parents, athletes, and health care professionals. While most
educational material has been directed towards coaches and parents, the athlete also has a
very important role in the recognition of a concussion. Self-reported symptoms are
recognized as more obvious ways to assess a concussion (Guskiewicz et al., 2004). There
have been improvements to increase awareness for athletes, coaches, and medical staff
(Broglio et al., 2010). With this in mind, educating athletes about concussion signs and
symptoms, as well as other aspects of what they may experience can be important to
ensure proper concussion management and recovery.
Concussion Definition: Recognition of Signs and Symptoms
The definition of a concussion can vary and there are more than forty-two
consensus-based definitions of a concussion (National Collegiate Athletic Association
[NCAA], 2014). The complexity of the definition of a concussion has been widely
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discussed by healthcare professionals around the world. The National Athletic Trainers’
Association (NATA) position statement defines a concussion as a “trauma-induced
alteration in mental status that may or may not involve a loss of consciousness” (Broglio
et al., 2014). Within the position statement, the NATA also recognized the definition
provided by the International Concussion in Sport Group. The in-depth definition from
the International Concussion in Sport Group is as follows in its entirety:
Concussion is a brain injury and is defined as a complex pathophysiological
process affecting the brain, induced by biomechanical forces. Several common
features that incorporate clinical, pathologic and biomechanical injury constructs
that may be utilized in defining the nature of a concussive head injury include:
1. Concussion may be caused either by a direct blow to the head, face, neck, or
elsewhere on the body with an “impulsive” force transmitted to the head.
2. Concussion typically results in the rapid onset of short-lived impairment of
neurologic function that resolves spontaneously. However, in some cases,
symptoms and sign may evolve over a number of minutes to hours.
3. Concussion may result in neuropathological changes, but the acute clinical
symptoms largely reflect a functional disturbance rather than a structural
injury and, as such, no abnormality is seen on standard structural
neuroimaging studies.
4. Concussion results in a graded set of clinical symptoms that may or may not
involve loss of consciousness. Resolution of the clinical and cognitive
symptoms typically follows a sequential course. However, it is important to
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note that in some cases symptoms may be prolonged (McCrory et al., 2013,
pp. 250).
While some use the term mild traumatic brain injury in place of the term
concussion, the International Concussion in Sport Group recognizes that concussion is a
specific category of traumatic brain injury. The terms should not be used interchangeably.
It is important to understand the definition of a concussion as a basis for recognition of
the signs and symptoms that may present during an injury. Signs and symptoms vary
based on a variety of domains including somatic, cognitive, emotional, physical,
behavioral, reaction time, and sleep disturbances (McCrory et al., 2013). Based on these
aspects of clinical domains, the Sport Concussion Assessment Tool Third Edition
(SCAT3), was developed to incorporate a comprehensive list. Symptoms are rated from a
scale of 0-6 with 0 being none at all and 6 being most severe. It is important to recognize
any of these symptoms after a suspected concussion. While some researchers have
described 27 symptoms (Guskiewicz et al., 2004), the SCAT3 utilizes a list of 22
symptoms. The 22 symptoms are as follows: headache, “pressure in head”, neck pain,
nausea or vomiting, dizziness, blurred vision, balance problems, sensitivity to light,
sensitivity to noise, feeling slowed down, feeling like “in a fog”, “don’t feel right”,
difficulty concentrating, difficulty remembering, fatigue or low energy, confusion,
drowsiness, trouble falling asleep, more emotional, irritability, sadness, and nervous or
anxious (Sport Concussion Assessment Tool 3, 2013). Symptoms are always based on an
individual basis and athletes may not present with all symptoms. While there are some
cases that have prolonged symptoms, eighty to ninety percent of all sport participants
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have resolved symptoms within seven to ten days of their injury (King, Brughelli, Hume
& Gissane, 2014). Once recognition of a concussion occurs and any signs or symptoms
are noted, the athlete must be medically evaluated by a health care professional.
Concussion Management and Return to Play Protocol
Both the NCAA and the NATA have developed protocols aimed at effective
management of sport related concussion (Broglio et al., 2014). These management plans
serve as models to athletic trainers and should be implemented when an athlete receives a
concussion. The implementation of these plans also provides instructions on how to
educate coaches, athletes, and parents. However, the instructions let the institution decide
how to implement an educational program to teach the athletes about signs and symptoms
of a concussion. Athletes are not always willing to report their signs and symptoms as
“researchers have documented athletes’ lack of willingness to report concussions to
medical personnel” (Broglio et al., 2014, p. 248).
The concussion management plan must be a team effort between the coaches,
athletes, and medical personnel. The concussion management position statement by the
NATA also states that coaches have a responsibility to recognize signs and symptoms of
a concussion. Improving the familiarity of coaches with specific signs and symptoms of a
concussion and when they should report these signs and symptoms to an athletic trainer is
a key component to the concussion management plan. The sport related concussion
information in the NCAA Sports Medicine Handbook provides specific procedures to
follow as return to play is implemented. The concussion management guidelines include
specifications on pre-participation screening, recognition and diagnosis of concussion,
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post-concussion management, return to activity, return to play, and return to academics. It
is very important to follow this protocol as a medical professional. It has been edited and
developed as more recent evidence-based research has become available.
There are areas of improvement that have been made and the concussion
management plans that are in place have improved over time. With updated evidencebased research there will be a continued process to update concussion education
protocols, information, and educational strategies that should be a part of the concussion
management plan.
The concussion management plan is a very important process in making sure the
safety of the athlete is the main priority. Athletic trainers have a responsibility to
recognize, treat, manage, and educate about concussions. The concussion management
plan is an in-depth process and must be followed if there is a suspected concussion.
Upon the notice of a significant blow to the head or body where there is a
suspected concussion, the athletic trainer should perform an on-field evaluation to check
the status of an athlete. Inspection of the athlete should include recognition of any life
threatening injuries. If no such injuries exist, the athlete should be evaluated for a
concussion. Questions such as “Are you OK?” and “Can you go?” are not supported by
the NATA position statement of sport related concussion management and should not be
used (Broglio et al., 2014). If there is recognition of amnesia, any signs or symptoms, or
any suspicion of a concussion the athlete should be removed from play and receive
further evaluation.
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The athletic trainer should assess cranial nerve function, from a clinical
perspective. If any of the cranial nerves are not responding, the athlete should be taken to
the emergency room for further evaluation. If the cranial nerves are functioning, the
athlete should undergo concussion tests that are compared to their baseline test. The
SCAT3, or similar assessment, should be used to evaluate cognitive, physical, balance,
coordination, memory, and symptom severity. Upon completion of the SCAT3, the
athlete should perform an online neuropsychological test such as the ImPACT test. The
online test should also be compared to a baseline assessment. This test should be
performed within 24 hours of the initial concussion recognition. The combined results of
on-field evaluation, sideline assessments, symptom checklists, balance testing, and
neuropsychological testing allow for an accurate diagnosis of concussion. (Schatz &
Sandel, 2012).
After the concussion tests, the athletic trainer should provide the concussed
athlete with home care instructions. Additionally, a responsible adult who is available to
monitor the athlete should also be provided with home care instructions. The athletic
trainer should educate the athlete and responsible adult on pertinent information
including information about red flags, signs and symptoms, and medication. If symptoms
severely deteriorate or any red flags are recognized, the responsible adult should call 911
first, and then contact the staff athletic trainer. The patient does not typically have to be
awakened periodically throughout the night, however, that is at the athletic trainer’s
discretion. In some instances, the athletic trainer might recommend nighttime waking.
Such instances include if the athlete experienced a loss of consciousness, had prolonged
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periods of memory loss, or received significant symptoms before going to bed (Broglio et
al., 2014). The responsible adult should receive specific instructions from the athletic
trainer. The athlete should also receive instruction that they should not participate in any
physical activity, weight sessions, practices, or games.
A relatively recent aspect of the recovery process following concussion is the
implementation of cognitive rest. Cognitive rest requires patients to avoid stressing the
brain with mental activities including watching television or movies, computer activities,
video games, reading, and other activities that require concentration. Research addressing
cognitive rest has yielded mixed results regarding the need to provide a period free from
such mental stress (Gibson, Nigrovic, O’Brien, & Meehan, 2013; McGrath, 2010). The
most recent NATA position statement on concussion management (Broglio et al., 2014)
recommends a period of cognitive rest. In the collegiate setting, a period of cognitive rest
would require cooperation by professors.
The athletic trainer should also have the athlete examined by a physician with a
background in sport related concussion. The athletic trainer should be in regular contact
with the physician and provide updates to the team physician throughout the return to
play process. The athletic trainer should conduct a daily clinician-interviewed checklist
based on the 22 symptom scale from the SCAT3. The athlete must be asymptomatic to
begin the return to play process.
Once the athlete is symptom free for twenty-four hours, the return to play protocol
may begin. There should be a twenty-four hour period between each stage of the return to
play process. If there is decreased performance or any symptoms return, the athlete
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should stop activity. The athlete should rest for twenty-four hours and then start the last
stage at which they were asymptomatic. Stage 1 is the period from asymptomatic results
until the first day of activity. Stage 2 consists of light exercise that is less than seventy
percent of the age-predicted max heart rate. Stage 3 includes individual non-contact
sport-specific activities. Stage 4 involves non-contact sport-specific activities with other
teammates. In stage 5 unrestricted training, including weight sessions, and full contact
practice is allowed. In stage 6 the athlete will return to play upon clearance from a
physician. There may also be a need to reassess and perform neuropsychological testing
at a period designated by the athletic trainer and physician (Broglio et al., 2014). These
guidelines are based on the NATA position statement for management of sport related
concussion and the NCAA guidelines on sport related concussion from the Sports
Medicine Handbook.
Concussion Education Strategies
Educating athletes regarding the short-term and long-term consequences of
concussions can protect the athlete and make them aware of the risks and challenges that
they may face. Since signs and symptoms of concussions can vary and can include up to
27 total symptoms, athletes may not always recognize a concussion (Guskiewicz et al.,
2004). Education regarding the recovery process, the importance of consultation with a
health care professional, the need for rest, and the steps of the return to play protocol are
important.
While past educational materials have targeted coaches, parents, and health care
professionals, athletes have a critical role in recognizing concussions in themselves or
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their teammates. The athlete should be able to recognize that they have signs and
symptoms of a concussion and self-report to an athletic trainer or coach. Such selfrecognition is especially important in sports like soccer where a concussion could occur
in play and the athlete could continue without the proper medical attention. Since the
rules of soccer do not allow medical personnel on the field without recognition from the
referee, athletes must know to report symptoms to the referee. Similarly, education may
make athletes more likely to notice a teammate with signs and symptoms of a concussion.
Researchers evaluated information made available to the public by the Centers for
Disease Control (CDC). Since effective education is more likely if the information is
widely available, the CDC has worked diligently to disseminate concussion information.
A questionnaire was mailed out to high school coaches regarding the information
received from the CDC tool kit. A focus group was established with coaches from a
variety of different sports. The survey had results showing that 90 percent of the coaches
had used at least one piece of information from the tool kit material. One-third of the
coaches reported that they learned something new about concussions by using the CDC
material (Sarmiento, Mitchko, Klein, & Wong, 2010). The information that the coaches
received also provided an opportunity for them to educate other coaches, parents, and
athletes about concussions.
In addition to the tool kit to educate coaches, the CDC also has other education
tools. A variety of concussion education materials was delivered to coaches in “Heads
Up: Concussion In High School Sports” (Covassin, Elbin, & Sarmiento, 2012). Six
months after receiving the educational materials, the coaches were asked to complete a
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survey about the information. Respondents indicated that the most useful pieces of
information were the fact sheet for coaches and the magnet, which provided concussion
education information. Seventy-five percent of the coaches had not received any prior
informational material regarding concussions (Covassin, Elbin, & Sarmiento, 2012).
Results showed that over sixty percent of coaches viewed concussions as a serious injury
after reviewing the educational material that was provided. The researchers determined
that even a small amount of informational material could improve the knowledge of
coaches regarding concussion.
Handouts and informational tools, such as fact sheets, can provide a coach with
basic skills to recognize a concussion and refer the athlete for the proper care that is
needed. Other educational materials include online training such as the ACTive online
module program. The information used in an online training program can be more
interactive than reading a fact sheet. Other aspects of online training include easy access
and cost-effectiveness. The ACTive training module involves three short modules
providing information about concussions. Content in the ACTive online module was
based on recommendations from the NATA and the International Conference on
Concussion in Sport (Glang et al., 2010). A study about the ACTive online module
utilized a pretest and posttest and included a control group that did not complete the
concussion-training module. The effectiveness of ACTive was measured with a symptom
scale in yes or no form, general knowledge with true/false answers, common
misconceptions about concussion, and five scenario questions based on self-efficacy and
behaviors. Significant results were found on all five-outcome measurements.
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Although previous studies have shown effectiveness in the education of coaches
regarding concussion, researchers are always looking for better educational strategies.
Video games are another way to educate youth athletes and researchers looked at game
content and whether it had an effect on knowledge. Participants were actively involved in
a game that was specific to youth hockey players. A correct response moved the puck
toward the computer goal and an incorrect response moved the puck toward the
participants’ goal (Goodman, Bradley, Paras, Williamson, Bizzochi, 2006). The computer
game was set up based on a series of concussion symptoms. The experimental group
showed significant improvement over the control group. The study had a different
concept and used incentives of scoring goals with a game to complete the quiz. This
study did show improvements, although it was only based on a symptom scale and did
not include other informational materials. It was also designed for young children and the
complexity level of the study was very low.
Research into the education of athletes’ knowledge of a concussion and the
variety of different ways that they receive information about concussions is useful in
guiding educational efforts. While there are specific guidelines from the NCAA about
concussion management protocols and the return to play process, there are not specific
guidelines regarding what information the athletes receive about concussions. The type of
education can vary from lectures, email, videos, and handouts. A study was completed
that reviewed the type of information that was given to athletes and whether or not they
recalled that they actually received the information. There was a low recall rate of
handouts via email with less than twenty-six percent that acknowledged they had
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received the information. There was a varied range of thirty-one to seventy-six percent
with the athletes who received the handouts directly. The percentage of athletes receiving
information in the locker room had a recall of twenty-six percent. The teams that received
a lecture had a varied range from twenty-eight to eighty-three percent. The highest
percentage of recall included a team that received information from a video with a ninetytwo percent recall rate (Kroshus, Daneshvar, Baugh, Nowinski, & Cantu, 2014). The
study recommended the NCAA should mandate a specific list of acceptable ways for
athletes to be given concussion education information. A lecture and a video presentation
at the beginning of the school year in a sport-specific setting was suggested as preferable
rather than simply providing the team with a handout that might not even be read.
Another study reviewed an online module program presented to secondary school
students. The subjects were evaluated with pre and posttest scores of concussion
education material when compared with a control group (Echlin et al., 2014). The
questions were consistent with that of the 2012 Zurich Consensus Statement, an
international conference on concussion in sport. The study did show significant results
for improvement in both the control group and the experimental group. However, the
change was more significant within the treatment group (Echlin et al., 2014)
The concussion education portion of the concussion management protocol lacks
specificity and this could result in athletes failing to recognize the seriousness of the
injury. The only instructions regarding education state that the institution should provide
“NCAA concussion fact sheets or other applicable educational material annually to
student-athletes, coaches, team physicians, athletic trainers, and athletic directors”
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(NCAA, 2014). It also states that both parties should sign and acknowledge receiving the
concussion educational material. That small section of the NCAA Sports Medicine
Handbook under sport-related concussion should be revised and more in depth with the
advice of the NATA and well-known professionals about concussion education. While
there is plenty of educational material available about concussions, there are also
different ways and strategies to implement this part of the concussion management plan,
including videos, emails, handouts, and online modules. Medical professionals of
organizations who look out for the safety of the players must have an understanding that
the bare minimum covered under legislation is becoming unacceptable. For example, an
institution that simply sends out an email and/or lecture to student athletes about
concussion education has a recall rate of twenty-six percent or less. However, a sportspecific video along with a lecture and a handout had a recall rate of ninety-two percent
(Kroshus et al., 2014). The mindset of just creating and implementing a program because
it has to be done is unacceptable. The program and educational model used by each
institution should be an in-depth process and updated as more research is presented. The
individuals implementing the presentation of the sport-related concussion program should
be kept up to date and informed about the most current protocol.
While athletic trainers have a variety of educational and treatment concerns in
addition to concussions, the best way to provide concussion education must be a priority.
The use of a video has been shown to have impact on the education of the athlete
(Kroshus et al., 2014) and a video could be implemented into the pre-participation
physical process. The idea of concussion education being a part of pre-participation
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physical could be implemented to incoming collegiate freshman. Student athletes should
receive updates with information and concussion education throughout their collegiate
career. A recent study investigating the implementation of the educational aspect of
concussion management plans found that ninety-three percent of respondents
acknowledged that their school had a concussion management plan (Baugh et al., 2014).
Athletic trainers reported the greatest improvement was needed in coach education,
staffing in sports medicine departments, and athlete education. While coaches reported
the greatest improvement was needed in athlete education and coach education; some
coaches did not report any areas needing improvement (Baugh et al., 2014).

Knowledge Transfer, Learning Styles, and Retention of Concussion Information
While research has been done into the effectiveness of various concussion
education programs within the framework of short-term recall of information (Covassin,
Elbin, & Sarmiento, 2012; Kroshus et al., 2014), there is no information in the literature
regarding retention of material for longer periods of time. It seems logical that
determining longer term retention of concussion information is an important piece of the
concussion education discussion. Principles of knowledge transfer have been reviewed to
determine how to improve both delivery and retention of concussion information
(Provvidenza & Johnston, 2009). Knowledge transfer is defined as the “The exchange,
synthesis and ethically-sound application of knowledge within a complex system of
interactions … through improved health, more effective services and products, and
strengthened healthcare system” (Provvidenza et al., 2013, p. 2). The pace at which new
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information about concussions has become available in the past few years makes it
imperative that sports organizations utilize every possible tool in the education of
athletes. The application of principles of knowledge transfer encourages the use of
strategies other than traditional face-to-face and printed material, including social media
and peer-assisted learning (Provvidenza et al., 2013).
Recent litigation by three former college football players against the NCAA
claiming that “the institution failed to educate players and disclose the risks of
concussions” (Singer, 2013, p.1) could have been avoided if proper education with
emphasis on retention had been provided to the athletes. In fact, the NCAA has mandated
concussion education for athletes at its member institutions since 2010. Institutions must
have a concussion management plan and athletes must sign a statement that they will
report all injuries and illnesses to the medical staff (National Collegiate Athletic
Association [NCAA], 2014). Mandating that some type of information be provided is a
good start, but the NCAA does not provide members with guidelines regarding which
educational materials are most effective. Providing education is an important first step,
but providing education that the athlete will retain is critical.
Provvidenza and Johnston (2009) noted that athletes have varied abilities to learn
and that they employ a variety of learning styles. Dunn (2013) determined that only five
percent of the athletic population prefers reading and writing as a learning style. Dunn
noted that other strategies to facilitate learning in athletes with auditory, visual, and
kinesthetic learning styles are critical in order to enhance knowledge. While most of the
research on learning styles in athletes has investigated response to coaching styles,
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inferences can be made about athlete learning on more general topics (Stevens-Smith &
Cadorette, 2012). Since knowledge transfer and knowledge retention are critical issues
within concussion education, the selection of strategies that are the most effective at
meeting athlete learning styles must be a priority (Provvidenza & Johnston, 2009).
While selecting educational strategies that meet athletes’ learning styles is
imperative, another key factor to consider is attention span. Some studies suggest that
there is only a ten to fifteen minute span of attention during lectures (McKeachie &
Svinicki, 2006). While this estimate of attention span has long been accepted by
educators, other research found wide variation in attention span and suggested that many
students are capable of maintaining concentration for longer periods of time (Wilson &
Korn, 2007). In planning concussion education, health care providers should be aware of
the attention span capabilities of the participants in their program.
Conclusion
While most studies to date have explored improvement of concussion knowledge
among coaches, there is a strong case to educate the athlete, especially at the collegiate
level because of the high intensity of the sport. Improved student athlete education, could
decrease failure to report signs and symptoms that a concussed athlete might display
(Register-Mihalak et al., 2013). Education is growing for all categories of personnel
related with sports. Improved methods of education for athletes has potential to enhance
athlete recognition of concussion and, ultimately, provide an optimal environment for
athlete safety.
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Chapter 3
Methods and Procedures
Concussion education is an important consideration for any person involved in sports.
Athletic organizations should inform athletes, coaches, and healthcare providers of the
signs and symptoms, possible risks, and management protocols for concussion. Effective
concussion education programs could reduce the number of under-reported signs and
symptoms by athletes and, potentially, save lives (Mansell et al., 2010). The purposes of
this study were to investigate the effectiveness of three different types of concussion
education materials for collegiate athletes, to evaluate knowledge transfer, and to
evaluate retention of information over a period of time. The following the research
hypotheses were examined:
1. There will be a significant difference between the posttest scores of collegiate
athletes that complete the online educational module compared to the posttest
scores of collegiate athletes that read handouts or watch a video.
2. There will be a significant difference between pretest scores of collegiate athletes
with previous concussion(s) compared to pretest scores of collegiate athletes with
no history of previous concussions.
3. There will be a difference between retention test scores of collegiate athletes that
complete the online educational material module compared to the retention test
scores of collegiate athletes that read handouts or watch a video.
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Participants
Fifty-seven student athletes volunteered for the study. Three of the 18 previously
concussed athletes were eliminated. Three of the 39 non-previously concussed athletes
were also eliminated. This resulted in a total of 51 participants. Group one, which
received the handouts, consisted of 12 non-previously concussed athletes and 5
previously concussed athletes for a total of 17. Group 2, which watched the video, had
14 non-previously concussed athletes and 6 previously concussed athletes for a total of
20. Group 3, which received the online module, had 10 non-previously concussed
athletes and 4 previously concussed for a total of 14. All subjects were Division I college
athletes between the ages of eighteen and twenty-five. Athletes were from a variety of
contact and non-contact sports that included men’s and women’s soccer, men’s and
women’s tennis, volleyball, women’s lacrosse, softball, and baseball. Football was not
included since the university in which the study was conducted does not have a football
program. There was a male to female ratio of 8:43, respectively.
Context of the Setting
Classrooms in a public university were the setting for the study. Each classroom
was monitored and considered a quiet environment. The group that received the handouts
read them in complete silence. The group that watched the video was in a classroom
setup with audio that played through the speaker. The subjects who received the online
module sat in front of individual computers and wore headphones to listen to the video
and instructions. All pretests, posttests, and retention tests were conducted in the same
classroom. Before any data were collected or subjects were recruited for the study an IRB
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(Appendix A) was submitted to the public university and, upon approval, the study was
performed. Each participant was required to sign an informed consent form (Appendix E)
prior to the beginning of the study. The participant was instructed to keep one copy for
their records and the other copy was kept on file by the primary researcher.
Research Design
The research data collected were based on a quasi-experimental design. The
independent variable was the type of educational material utilized. Independent variables
included the use of CDC and NCAA concussion information handouts (Appendix H), the
NATA video, “Concussions in Football” (Appendix I), and ORCAS: Brain 101 The
Concussion Playbook (Appendix J), which is an interactive computer module. The
dependent variables were test scores of a pretest, a posttest, and a retention test. All of
these tests included the same questions that were based on information collected
collaboratively from all three types of concussion education. All education delivery was
approximately the same time length, approximately 15 minutes. The statistical program
SPSS was used to collect and analyze the data completed in the study.
Instruments included handouts and printed material from the CDC and NCAA,
the NATA concussion video, “Concussions in Football”, and a computer module
“ORCAS: Brain 101 The Concussion Playbook”. The questions on the pretest, posttest,
and retention test were analyzed based on an expert review panel of five athletic trainers,
one physician, and information from a previous study on concussion education. A health
questionnaire based on information from selected sources including the SCAT3 was
completed by each subject.
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Validity
The concussion education tests were the same questions for the pretest, posttest,
and the retention test. However, the order of the questions differed between the pretest,
posttest, and retention test. All answers could be found in each of the three educational
materials used in the study. Each question provided content validity from an expert panel
which included: five athletic trainers and one physician certified in sports related
concussion. The questions used are from sportsconcussionlibrary.com established by
Echlin (2011).
Reliability
The test used to measure subject concussion knowledge was adapted from the
instrument utilized by Echlin (2001). The instrument has been used in several
investigations by Echlin and his colleagues (Echlin et al., 2014).
Procedures
The primary researcher submitted an IRB application (Appendix A) to the public
university and received approval to conduct the study. The athletic director gave
permission for the primary researcher to contact coaches regarding the study. The head
coach of each specific sport was contacted via email to receive permission and a time to
talk with their team (Appendix B). Once there was a time designated for that sport, the
researcher met with the team and described the study via a script (Appendix C). The
athletes were instructed to write down their email and names to be contacted at a later
date with further instructions. The athletes that signed up received an email with an
appointment time to come to the designated classroom to complete the study. Upon
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arrival at the classroom, each subject was provided with a pre-numbered folder and
seated with their assigned group. Group assignment was made by random selection. The
folder contained two copies of the informed consent form, the health questionnaire, and
the pretest. The primary researcher utilized a script (Appendix D) and provided
instructions about completing the informed consent form (Appendix E). Participants were
instructed to sign both copies of the informed consent document and to keep one for their
own records while leaving one copy in the folder for the researcher. After the informed
consent forms were signed and dated, the subjects completed the health questionnaire
provided by the researcher (Appendix F). The subjects were then instructed to take out
the pretest and close their folder (Appendix G). The researcher instructed the participants
to use the number on their folder as the identification number in the blank labeled “for
researcher use”. The subjects were instructed when they were done to place the pretest on
top of their folder and wait patiently and quietly. There was a maximum time limit of 15
minutes, which no subject exceeded. Once all pretests were completed, the researcher
escorted group 1 and group 3 to different classrooms to complete the study. Group 2 was
instructed to wait in the original classroom. Once all of the groups were in their assigned
classrooms, the groups were immediately presented with instructions on how to perform
the concussion education material. Group 1 received informational handouts (Appendix
H) and had fifteen minutes to review the material. Group 2 watched a video (Appendix I).
During the symptoms portion, the video was paused for thirty seconds to let the athlete
review the material. Group 3 received instructions to watch the video at the beginning of
the online module and then proceeded to complete the module (Appendix J).
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Headphones were provided for subjects in group three. When groups 1 and 2 completed
viewing the educational material, they were escorted back to the original classroom and
all subjects took the posttest (Appendix G). Upon completion of the posttest, each subject
was provided with instructions to schedule a meeting time to complete the retention test
two weeks after the initial meeting. All retention tests were taken two weeks after the
date of the initial meeting within a standard deviation of one day (Appendix G). The
researcher reminded each subject via email the day before the retention test. All subjects
took the retention test in a similar classroom as that used for the pretest and posttest. The
pretest, posttest, and the retention tests all had the same questions regarding concussions
although the order of the questions were changed from pretest, posttest, and retention test
to decrease the familiarity of the test. All data collected were stored in a double-locked
area. The information was kept in a folder with a coded label, in which the participants
could not be directly identified. The data for the study were also stored on a computer
and only the subject code was entered with the data collected.
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Chapter 4
Results
Data collected from 51 subjects, were analyzed. The handout group consisted of
12 non-previously concussed athletes and 5 previously concussed athletes for a total of
17; the video group had 14 non-previously concussed athletes and 6 previously concussed
athletes for a total of 20; and the online module group had 10 non-previously concussed
athletes and 4 previously concussed for a total of 14. Of those 51 subjects, 70.59% stated
they had no previous concussion history and 29.41% stated that they had received a
previous concussion.
The statistical analysis was performed utilizing the Statistical Package for the
Social Sciences (SPSS, 2013). The researcher analyzed the effects of a variety of
concussion education materials with a one-way ANOVA test. The independent t-test was
used to determine the differences between pretests of athletes who had received previous
concussions compared to those who have not received previous concussions. Descriptive
and frequency statistics were performed for some of the questionnaire responses of the
subjects. The purposes of this study were to investigate the effectiveness of three
different types of concussion education materials for collegiate athletes, evaluate
knowledge transfer, and to evaluate retention of material over a period of time.
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Difference of Posttest Scores
There will be a significant difference between the posttest scores of collegiate
athletes that complete the online educational module compared to the posttest scores of
collegiate athletes that read handouts or watch a video.
The posttest means of athletes who received an online module education
compared with athletes who received handouts or a video education material were
compared using a one-way ANOVA. No significant difference was found (F(2,48) =
.623, p > .05). The athletes from the three different concussion educational materials did
not differ significantly. Students who received the handouts had a mean score of 94.71
(sd = 6.24). Students who received the video had a mean score of 96.75 (sd = 4.94).
Students who received the online module had a mean score of 95.00 (sd = 7.07).
Difference Between Pretest Scores
There will be a significant difference between pretest scores of collegiate athletes
with previous concussion(s) compared to pretest scores of collegiate athletes with no
history of previous concussions.
An independent-samples t test was calculated comparing the mean pretest score of
participants who have received a previous concussion to the mean pretest score of
participants who have not received a previous concussion. No significant difference was
found (t(49) = .053, p > .05). The mean of the participants who had received a previous
concussion (m = 93.33, sd = 10.12) was not significantly different from the mean of
participants who had not received a previous concussion (m = 93.47, sd = 7.82).
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Difference of Retention Test Scores
There will be a difference between retention test scores of collegiate athletes that
complete the online educational material module compared to the retention test scores of
collegiate athletes that read handouts or watch a video.
The retention test means of athletes who received an online module education
compared with athletes who received handouts or a video education material were
compared using a one-way ANOVA. No significant difference was found (F(2,48) =
.301, p > .05). The athletes from the three different concussion educational materials did
not differ significantly. Students who received the handouts had a mean score of 95.00
(sd = 5.59). Students who received the video had a mean score of 96.75 (sd = 5.45).
Students who received the online module had a mean score of 95.00 (sd = 12.09).
Descriptive and Frequency Statistics
The means of each test based on the type of education were evaluated and
reported. While the previous results did not show a significant difference (p > .05), there
is a trend of improvements from pretest to posttest scores as well as retention test scores
remaining relatively the same as the posttest.
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Figure 1. Mean Values for Each Test Based on Type of Education
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Included as a part of the descriptive statistics are the self-reported knowledge of
concussion rankings of participants who had received a previous concussion and those
participants who had not received a previous concussion.

Table 1
Descriptive Statistics for Self-Reported Knowledge Ranking of Concussion
Knowledge Ranking
Concussion
History
No Previous
Concussion

N

Minimum

Maximum

M

SD

35

1

9

4.97

2.00

Previously
Concussed

15

3

9

6.17

1.84

All Subjects

50

1

9

5.33

2.02

While there was no significance for the descriptive statistics shown (p > .05), it
could be noted that participants who had been previously concussed reported a higher
mean than that of participants who had no previous concussion. There was one
participant, in the non-previously concussed group, who did not complete this portion of
the study. All subjects regardless of concussion history were also included. Figure 2
represents all participants regardless of concussion history. There was a normal
distribution curve associated with the self-reported knowledge ranking score.
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Figure 2. Frequency of Knowledge Ranking Between All Subjects.

Frequency statistics and percentages were reported for participants based on
whether or not they had received previous education material before the start of the
research. The mean knowledge ranking of athletes who had received a previous
concussion was (m = 6.17). The mean knowledge ranking of athletes who had not
received a previous concussion was (m = 4.97). As figure 2 shows in the graph above the
average knowledge ranking for all subjects was (m = 5.33).

35
Table 2
Frequencies of Self-Reported Acknowledgement of Concussion Education Material
Concussion History
No Previous
Concussion

Previously
Concussed

All Subjects
Together

No previous
concussion material
Received previous
concussion material
No previous
concussion material
Received previous
concussion material
No previous
concussion material
Received previous
concussion material

f

Percent

21

58.3

15

41.7

7

46.7

8

53.3

28

54.9

23

45.1

There was a higher percentage (58.3%) of participants who had no previous
concussion that reported they had not received previous concussion material. This may be
due to the limited sample size of athletes who had no previous concussion and stated that
they had not received previous concussion material (46.7%). When looking at all
participants together due to the limited sample size there is a greater percentage of
athletes who reported they had not received any previous concussion material (54.9%).

36

Figure 3. Number of Athletes That Self-Reported Whether They Had Not Received
Previous Education Material v. They Had Received Previous Education Material.
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Chapter 5
Discussion
Based on the review of literature, concussion education appeared to be effective
when educating coaches, parents, and healthcare professionals based on when they
receive educational handouts for concussions (Covassin, Elbin, & Sarmiento, 2012;
Sarmiento, Mitchko, Klein, & Wong, 2010). In the current study, the data failed to show
a difference in effectiveness of different educational models. In fact, none of the
educational modules demonstrated significance when the pretests, posttests, and retention
tests were compared with each group. While there was a slight trend in the improvement
of pretest to posttest results in all groups, these results were not significant enough to
show a statistically significant level of effectiveness.
The results found there was no significant evidence in the difference between the
posttest scores of the online module compared to the other groups. While there was a
trend that the groups did improve from pretest to posttest, this did not support statistical
significance. There were no significant findings of the difference of pretest results
between previously concussed athletes and non-previously concussed athletes. There
were no significant results found for the retention test scores of the online module
compared with the other groups. While none of these results were found to be statistically
significant there were some descriptive results found in the study that could have an
impact on future studies and how to approach the education of concussions.
There was a non-significant trend that previously concussed athletes had a higher
mean average of self-reported concussion knowledge (M = 6.17) than that of athletes who
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have not been previously concussed (M = 4.97). Athletes who have been previously
concussed must complete the recovery protocol and are educated in much more detail
than those who have not been previously concussed. This trend shows that athletes who
have been concussed feel more educated on concussions.
Another interesting descriptive statistic that must be addressed is the number of
athletes that reported they had received prior concussion education material. Only 45.1%
of athletes reported they had received prior educational material. All of the athletes in this
study had received a concussion information handout as a part of a pre-participation
packet, which they were required to complete. They all signed an acknowledgement form
regarding concussion education prior to competition. This number should have been
100%. The low acknowledgment of the information that was given to them was shocking.
There must be something done to make sure the athletes are retaining the information
they receive. Of those 45.1% of athletes who reported they had received prior educational
material, most did not list the pre-participation packet. Some common answers regarding
the source of concussion information were from classes, through the athletic trainer,
through the concussion testing, or through high school education. The athletes that
reported they had received a prior concussion did have higher results in reporting they
had received concussion information (53.3%). Compared to athletes who have not
received a concussion and received concussion information (41.7%).
This could provide information in a future study of the retention of concussion
education information received similar to that of the study with hockey teams and the
different type of education that players received at the beginning of the season (Kroshus
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et al., 2014). While the current study looked at the importance of the type of educational
material, it would be important to make sure the athletes are retaining the information.
This could potentially result in athletes receiving multiple types of educational material
rather than just one option.
Within the study completed, a higher number of participants in the different
groups could have potentially resulted in significance. In addition, the pretest, posttest,
and retention test used seemed to have very similar scores. While there was a small
improvement trend of the pretest to posttest results, the pretest scores were already high.
A higher difficulty level of the concussion education test could result in better
improvement scores based on educational material. While the test could have been more
difficult, it was also satisfying that the athletes did receive a rather high pretest score.
This at least shows a trend that athletes are competent in the basic knowledge of a
concussion.
More research needs to be conducted in regards to the type of education the
athletes receive. While knowledge transfer suggests that different learners learn in
different ways, it is difficult to incorporate an educational module that includes multiple
type of educational strategies. It is difficult to prove that one educational module is the
best technique because of the difference in individual learning styles. This may result in a
study consisting of multiple educational strategies performed when compared with
athletes who just received one type of education strategy.
The clinical implications of when athletes receive the information could be of
importance as well. It could be clinically acceptable to include concussion education with
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a pre participation physical exam for incoming freshman and returning athletes and to
provide information before the start of the competition season. It is also important to note
that everyone must be on board when it comes to the safety of the athlete. This includes
the athletic trainer, the team physician, coaches, athletes, strength and conditioning
professionals, professors, and academic advisors. Communication can be very important
to provide the best care possible to the athlete, especially when everyone is
knowledgeable about the process.
There were multiple limitations in this study. First, there was limited participation
among teams and no basketball or football athletes were involved in this study. Future
research including non-contact sports and contact sports could be helpful. There were
also a limited number of male participants in the study. Future research comparing male
and female participants could help guide educational strategies. Other limitations such as
participant’s motivation toward the study, the athlete’s primary language, and athletes
with attention deficit disorder or attention deficit hyperactivity disorder may have played
a role in significance and future studies should acknowledge these factors.
In conclusion, the purpose of this study was to investigate the effectiveness of
three different types of concussion education materials for collegiate athletes, to evaluate
knowledge transfer, and to evaluate retention of information over a period of time. While
the results were not significant in favor of one educational material over another, more
research needs to be conducted to improve the retention of knowledge about concussion
information.

41
References
Baugh, C. M., Kroshus, E., Daneshvar, D. H., Filali, N. A., Hiscox, M. J., & Glantz, L.
H. (2014). Compliance with national collegiate athletic association concussion policy
and areas for improvement. The American Journal of Sports Medicine, 43(1), 47-56.
doi: 10.1177/0363546514553090
Baugh, C. M., Kroshus, E., Bourlas, A. P., & Perry, K. I. (2014). Requiring athletes to
acknowledge receipt of concussion-related information and responsibility to report
symptoms: a study of the prevalence, variation, and possible improvements. Journal
of Law, Medicine, and Ethics, 297-313.
Broglio, S. P., Cantu, R. C., Gioia, G. A., Guskiewicz, K. M., Kutcher, J., Palm, M., &
McLeod, T. C. (2014). National athletic trainers’ association position statement:
management of sport related concussion. Journal of Athletic Training, 49(2), 245265. doi: 10.4085/1062-6050-49.1.07
Center for Disease Control and Prevention. (2013). Get a heads up on concussion in sport
policies. Division of Unintentional Injury Prevention. Retrieved from
http://www.cdc.gov/concussion/policies.html
Covassin, T., Elbin, R. J., & Sarmiento, K. (2012). Educating coaches about concussion
in sports: evaluation of CDC’s “heads up: concussion in youth sports” initiative.
Journal of School Health, 82(5), 233-238.
Cusimano, M. D., Chipman, M., Donnelly, P., & Hutchinson, M. G. (2014).
Effectiveness of an educational video on concussion knowledge in minor league

42
hockey players: a cluster randomised controlled trial. British Journal of Sports
Medicine, 48, 141-146. doi: 10.1136/bjsports-2012-091660
Dunn, J. L. (2009). Using learning preferences to improve coaching and athletic
performance. Journal of Physical Education, Recreation, and Dance, 80(3), 30-37.
doi:10.1080/07303084.2009.10598294.
Echlin, P. S., Johnson, A. M., Holmes, J. D., Tichenoff, A., Gray, S., Gatavacks, H., . . .
Forwell, L. A. (2014). The sport concussion education project. A brief report on
educational initiative: from concept to curriculum. The Journal of Neurosurgery, 121,
1331-1336. doi: 10.3171/2014.8.JNS132804.
Echlin, P. S. (2011). Sport Concussion Library. Retrieved from
http://www.sportconcussionlibrary.com
Gibson, S., Nigrovic, L. E., O’Brien, M., & Meehan III, W. P. (2013). The effect of
recommending cognitive rest on recovery from sport-related concussion. Brain
Injury, 27(7-8), 839-842. doi: 10.3109/02699052.2013.775494.
Glanh, A., Koester, M. C., Beaver, S., Clay, J., & McLaughlin, K. (2010). Online training
in sports concussion for youth sports coaches. International Journal of Sports Science
& Coaching, 5(1), 1-12. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=cmedm&AN=20640175.
Guskiewicz, K. M., Bruce, S. L., Cantu, R. C., Ferrara, M. S., Kelly, J. P., McCrea, M., . .
. McLeod, T.C. (2004). National athletic trainers’ association position statement:
management of sport-related concussion. Journal of Athletic Training, 39(1): 280297.

43
Harmon, K., Drezner, J. A., Gammons, M., Guskiewicz, K. M., Halstead, M., Herring, S.
A., . . . Roberts, W. O. (2013). American medical society for sports medicine position
statement: concussion in sport. British Journal of Sports Medicine, 47, 15-26. doi:
10.1136/bjsports-2012-091941
King, D., Brughelli, M., Hume, P., & Gissane, C. (2014). Assessment, management and
knowledge of sport-related concussion: systematic review. Sports Medicine, 44, 449471. doi: 10.1007/s40279-013-0134-x.
Krol, A. L., Mrazik, M., Naidu, D., Brooks, B. L., & Iverson, G. L. (2011). Assessment
of symptoms in a concussion management programme: method influences outcome.
Brain Injury, 25(13-14), 1300-1305. doi: 10.3109/02699052.2011.624571.
Kroshus, E., Daneshvar, D. H., Baugh, C. M., Nowinski, C. J., & Cantu, R. C. (2014).
NCAA concussion education in ice hockey: an ineffective mandate. British Journal of
Sports Medicine, 48, 135-140. doi: 10.1136/bjsports-2013-092498
Langlois, J. A., Rutland-Brown W., & Wald M. M. (2006). The epidemiology and impact
of traumatic brain injury. Journal of Head Trauma Rehabilitation, 21, 375-378.
Mansell, J. L., Tierney, R. T., Higgins, M., McDevitt, J., Toone, N., & Glutting, J.
(2010). Concussive signs and symptoms following head impacts in collegiate athletes.
Brain Injury, 24(9), 1070-1074. doi: 10.3109/02699052.2010.494589
McCrory, P., Meeuwisse, W., Aubry, M., Cantu, B., Dvorak, J., Echemendia, R., . . .
Turner, M. (2013). Consensus statement on concussion in sport – the 4th international
conference on concussion in sport held in Zurich, November 2012. British Journal of
Sports Medicine, 47, 250-258. Retrieved from

44
http://dx.doi.org/10.1016/j.ptsp.2013.03.002
McGrath, N. (2010). Supporting the student-athlete’s return to the classroom after a
sport-related concussion. Journal of Athletic Training, 45(5), 492-498.
McKeachie, W. J., & Svinicki, M. (2006). McKeachie’s teaching tips: Strategies,
research, and theory for college and university teachers (12th ed.). Boston:
Houghton-Mifflin.
McKinlay, A., Bishop, A., & McLellan, T. (2011). Public knowledge of ‘concussion’ and
the different terminology used to communicate about mild traumatic brain injury
(MTBI). Brain Injury, 25, 761-766. doi: 10.3109/02699052.2011.579935.
National Athletic Trainers’ Association. (2013). Terminology. Retrieved from
http://www.nata.org/athletic-training/terminology
National Collegiate Athletic Association. (2014). 2014-15 Sports Medicine Handbook.
Sport Related Concussion, 25th ed. Retrieved from
http://www.ncaapublications.com/p-4328-2013-14-ncaa-sports-medicinehandbook.aspx
National Conference of State Legislatures. (2014). Traumatic Brain Injury Legislation.
Retrieved from http://www.ncsl.org/research/health/traumatic-brain-injurylegislation.aspx
NFL, ex-players agree to $765M settlement in concussions suit. (2013). Associated
Press. Retrieved from http://www.nfl.com/news/story/0ap1000000235494/article/nflexplayers-agree-to-765m-settlement-in-concussions-suit

45
Paulin, D., & Suneson, K. (2012). Knowledge transfer sharing and knowledge barriers –
three blurry terms in KM. The Electronic Journal of Knowledge Management, 10(1),
81-91. Retrieved from www.ejkm.com
Protecting Student Athletes from Concussions Act of 2011, H.R. 469, 112th Cong.
(2011).
Provvidenza, C. F., & Johnston, K. M. (2009). Knowledge transfer principles as applied
to sport concussion education. British Journal of Sports Medicine, 43, i68-i65.
doi:10.1136/bjsm.2009.058180
Provvidenza, C., Engebresten L., Tator, C., Kissick, J., McCrory, P., Sills, A., &
Johnston, K. M. (2013). From consensus to action: knowledge transfer, education and
influencing policy on sports concussion. British Journal of Sports Medicine, 47, 332338. doi:10.1136/bjsports-2012-092099
Register-Mihalik, J. K., Guskiewiccz, K. M., McLeod, T. C., Linnan, L. A., Mueller, F.
O., & Marshall, S. W. (2013). Knowledge, attitude, and concussion-reporting
behaviors among high school athletes: a preliminary study. Journal of Athletic
Training, 48(5), 645-653.
Sarmiento, K., Mitchko, J., Klein, C., & Wong, S. (2010). Evaluation of the Centers for
Disease Control and prevention’s concussion initiative for high school coaches:
“heads up: concussion in high school sports”. Journal of School Health, 80(3), 112118. doi:10.111/j.1746-1561.2010.00491.x

46
Schatz, P., & Sandel, N. (2012). Sensitivity and specificity of the online version of
impact in high school and collegiate athletes. The American Journal of Sports
Medicine, 41, 321-326. doi:10.1177/0363546512466038
Singer, M. (2013, September 5). Three former college football players suing NCAA over
concussions. CBS Sports. Retrieved from http://www.CBSSports.com
Theye, F., & Mueller, K. A. (2004). Review “heads up”: concussions in high school
sports. Clinical Medicine & Research, 2(3), 165-171. Retrieved from
http://www.mfldclin.edu/clinmedres
Wilson, K., & Korn, J. H. (2007). Attention during lectures: beyond ten minutes.
Teaching of Psychology 34(2). 85-89. Retrieved from
http://www.leaonline.com/doi/abs/10.1080/009862807 01291291

47
Appendix A – IRB Form

-

48

49

50

51

52

53

54
Appendix B – Coach Script
Hello Coach (Name),
This is in regards to an opportunity for your student athletes to provide research data for
my thesis on concussion education. If I could please talk to your team for just a few
minutes before the start of your practice or whenever you may provide time. They will
receive 1 credit of study hall hours for their participation. Thank you for your time and if
you can please email me back at rjwuresearch@gmail.com.
Thank You,
Ryan Johnson, ATC, LAT
Graduate Assistant Athletic Trainer
Winthrop University
Softball
Johnsonr40@winthrop.edu
O: 803.323.2129 Ext. 6630

Confidentiality Notice: This message is intended for the use of the individual to which it
is addressed and may contain information that is confidential. If the reader of this
message is not the intended recipient, you are hereby notified that any dissemination,
distribution, or copying of this communication is strictly prohibited. If you receive this
communication in error, please notify us by reply mail and delete the original message.
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Appendix C – Recruiting Script
Hello,
I am here to talk to you about my research on concussion education. This will provide an
opportunity for you to learn about concussions in a variety of different ways. It will
consist of 2 appointments. One of which will last about 30-45 minutes and the second
about 15 minutes two weeks later. It would be greatly appreciated if you can volunteer
your time and busy schedule to participate in my research. You will also get one hour of
study hall credit for your participation. If you are interested please email me and come
receive a handout.
Thank you for your time
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Appendix D – Researcher Script

Script for Researcher
Call Roll by sheet– hand out folders according to the subject number and have groups
already organized ready to go.
Hello,
Thank you so much for your participation in this study! It is greatly appreciated and this
is a great opportunity for you to be involved in.
Please take your folder and open it. First you will see the informed consent form. There
are two copies of this. One is yours to keep for your records that you must take with you
upon the completion of today’s appointment. The other is the copy that will stay in your
folder. (Go over informed consent form ask them to sign and date both copies).
Upon signatures of informed consent if they approve go over the Health Questionnaire.
Does anyone not want to participate in this study? Fill this form out honestly and to the
best of your knowledge please.
Next is the pretest. Please take the pretest out and close your folder. You do not need to
put your name on the pretest. It should be labeled concussion education pretest. There
should be 20 questions. After you have completed the pretest please put your test on top
of your folder and wait patiently and quietly. Are there any questions?
Alright please go with your assigned group. Group 1 with (name), Group 2 with (name),
Group 3 with (name), Group 3 please bring your headphones with you. Does anyone not
have headphones? You can leave your belongings in this room it will be monitored.
Please respect your supervisor during this time. You are not allowed to talk with the other
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participants. Please go through your assigned educational activity with the best of your
ability.

Online Module – Please take this handout and go to the link provided
(http://brain101.orcasinc.com/5000/). Please put in your headphones and play the video
first. Go through the assigned online module at your own pace but remember you have 15
minutes including the time of the video. After your time is up your supervisor will
instruct you to log out and escort you back to the room to complete the study. Does
anyone have any questions?
Handouts – Please take these handouts. You should have three different pages. Please do
not write on these handouts. You may read them in any order at your own pace. You will
have 15 minutes total to read all three handouts. After your time is up your supervisor
will instruct you to stop and escort you back to the room to complete the study. Does
anyone have any questions?
Video – Please watch this video as a group. This video does say concussions in football;
however it applies to all sports, not just football. Please pay attention to the best of your
ability. After the video is complete you will be ask to complete the study. Does anyone
have any questions?

Alright everyone,
Please have a seat. The same seat you were in before. The posttest will be passed out and
you will complete the test. The test should be labeled concussion education posttest.
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There should be 20 questions. Upon completion of the posttest please place your test
inside your folder and wait patiently and quietly. Are there any questions?
(Once everyone is done)
Alright please take one of the informed consent forms with you. Thank you for your
participation in this study. You have one more appointment to complete the study; this
appointment will take approximately 15 minutes. For those of you who need the study
hall credit hour, you must attend the second appointment to receive the credit. There are
sign-up sheets for individual times during the day and group appointments at night. There
are two sheets for the day appointments you only need to sign one of them. This will be
Monday November 17th, Tuesday the 18th, or Wednesday the 19th. If you absolutely do
not find a time good for you write your name and email on the sheets labeled no times
work. You only need to sign up for one time slot. Only do this option if you seriously
cannot find a time listed. You will receive an email as a reminder to come in for your
appointment the day before. Please sign up (group 1) (group 2) (group 3).
Once again I thank you for your participation and look forward to seeing you one more
time!
Please grab a cookie or a piece of candy for your participation on your way out.
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Appendix E – IRB Consent Form

Winthrop University
Informed Consent Agreement
Researcher: Ryan Johnson
Researcher’s Winthrop Position: Graduate Student
Title of Study: The impact of educational materials on collegiate student athletes
knowledge of sports related concussions.
You are invited to take part in a research study. Before you decide to be a part of this
study, you need to understand the risks and benefits. This consent form provides
information about the research study. I will be available to answer your questions and
provide further explanations. If you take part in this research study, you will be asked to
sign this consent form. Your decision to take part in this study is voluntary. You are free
to choose whether or not you will take part in the study. If you should decide to
participate, you may withdraw from the study at any time.
Purpose of the research study:
To investigate the effectiveness of three different types of concussion education
materials for collegiate athletes and evaluate the knowledge as well as the
retention of information over a period of time.
Procedures or methods to be used in the study:
This study consists of five different sections. First, you will be asked to fill out a
brief questionnaire. Second, you will be asked to complete a test with your current
knowledge of concussions. Third, after the test is complete you will be assigned
to complete an educational portion of the study. Fourth, after completing the
assigned task you will then be asked to complete another test. After the
completion of the second test you will then be asked to schedule a time with the
researcher two weeks from the date of the first session. Fifth, upon arrival of the
second session you will be asked to complete a final test.

Possible Risks/Benefits Associated with Participating in Study:
There are minimal to no risks associated from the participation in this study. The
minimal risks would consist of a breech of confidentiality of your coded
information. There will be no direct benefit to you for your participation in this
study. However we hope that the information obtained from this study may
increase your knowledge of concussions and provide you with valuable
information to be used in the future.
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Possible Costs/Compensation Associated with Participating in Study:
There are no costs to you for your participation in this study. There will be a time
commitment with your participation in your study. You will have your first
session which will last about forty five minutes and then two weeks later you will
have a second session that will last about 15 minutes. There is no monetary
compensation to you for your participation in this study. However, you will
receive one hour credit towards study hall upon completion of both sessions.
Number of questions in the survey/questionnaire and anticipated time to complete
the survey/questionnaire: The questionnaire will consist of 13 questions. Each test will
consist of 20 questions.
Right to withdraw from the study:
Your participation in this study is voluntary. If at any time you feel the need to withdraw
from this study you may choose to do so. You may stop your participation in the study at
any time without consequences and/or without reason. This will not affecct the
relationship you have with the researcher.
Privacy of records or other data collected in the study:
The privacy of records will be protected by a locked area and only accessed by
the researcher. The information to be used in the study will be kept on a portable
hardrive and computer. The information used on the hardrive and computer will
be specially coded and you will be unidentifiable and only the researcher will
have access to that information.
Questions – contact information:
If you have any questions about this study, you may contact me using my
Winthrop email account: johnsonr40@winthrop.edu
Or through my faculty advisor:
Address: 1162 Eden Terrace Dr. Rock Hill, SC 29730, Room #25
Winthrop Coliseum
Work Phone: 803-323-2177
Email: mclainea@winthrop.edu
You may also contact:
Teresa Justice, Director
803-323-2460
Sponsored Programs and Research
Winthrop University
Rock Hill, SC 29733

justicet@winthrop.edu
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Signatures:
By signing this consent agreement, you agree that you have read this informed
consent agreement, you understand what is involved, and you agree to take part in
this study. You will receive a copy of this consent form.

Signature of Participant

Date

Signature of Researcher

Date
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Appendix F
Health Questionnaire
Name: _________________________________ Date: ___________________________
E-mail:__________________________________________________________________
Sport:___________________________________________________________________
Gender:

Male

or

Female

Years of education completed: _____________________________________________
How many concussions do you think you have had in the past?____________________
When was the most recent concussion? _______________________________________
Have you ever been hospitalized or had medical imaging done for a head injury? Y or N
Have you ever been diagnosed with headaches or migraines?
Do you have a learning disability, dyslexia, ADD/ADHD?

Y or N
Y or N

Have you ever received prior concussion education material? Y or N
If yes, please explain: _____________________________________________________
Rate your knowledge of concussions (1-10, 1 the worst, 10 the best): _______________
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Appendix G
Concussion Education Test
1. A concussion is
a) A serious brain injury
b) A superficial brain injury with neither short nor long term consequences
c) A serious brain injury that can cause temporary and/or permanent
impairment
d) Not always associated with loss of consciousness
e) a and b
f) a, c, and d
g) All of the above
2. The brain never moves within the skull
a) True
b) False
3. A player who suffers a concussion
a) Will usually recover if appropriate diagnosis, treatment, and return to play
protocol are implemented
b) Must be examined by a physician as concussions are a medical diagnosis
c) Can be identified as such by an athletic trainer or coach, but must still be
medically examined, diagnosed and cleared before being allowed to return
to play.
d) May take longer to recover than another individual who suffers a
concussion. Recovery time is unique to each individual.
e) All of the above
4. A player suspected of suffering a concussion is not allowed to return to play until
he/she has been medically evaluated and cleared.
a) True
b) False
5. A concussion is caused by
a) A blow to the head, neck, face, jaw or body
b) Brain movement within the skull, which may tear small vessels and neural
fibers, or disrupt the brain’s neurochemical balance
c) A blow to the body from any angle that results in a whiplash-like or
rotational movement of the brain within the skull
d) All of the above

64
6. A suspected concussion can be identified by a teammate, coach, athletic trainer,
team official or parent when a player reports
a) Headache or dizziness
b) Feeling dazed or seeing stars
c) Sensitivity to light or ringing in the ears
d) Unusual tiredness or persistent fatigue
e) Any of the above
7. During the playoffs, a player is suspected of suffering his second concussion of
the season. His parents, coaches and teammates ask the player if he will be able to
continue. The player should
a) Return to play immediately because it is the playoffs
b) Return to play as soon as possible, because it usually takes less time to
recover from a second concussion after you have already had one
c) Return to play immediately because there are never any long term effects
of multiple concussions
d) a, b, and c
e) none of the above
8. Which of the following statements concerning concussion is true?
a) Concussion can cause an unusual change in emotions, personality or
behavior in an individual
b) Depression and anger are common manifestations of a concussion,
especially when the symptoms persist
c) A supportive informed environment and helping the injured athlete to
maintain a positive attitude can assist with the healing process
d) All of the above
9. A player that admits to feeling “dinged”, “stunned”, “seeing stars” or that they
had their “bell rung” should be medically evaluated for a concussion before being
cleared to return to play.
a) True
b) False
10. A player with a suspected concussion should
a) Continue as long as his/her symptoms do not get worse
b) Be removed from the game, monitored for any change in signs and
symptoms and evaluated by a physician as soon as possible
c) Return to play if the coach says that he/she thinks that the player is okay
d) a and c
e) none of the above
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11. An individual with a suspected concussion should not receive any medication (i.e.
pain, dizziness medication) before he/she is medically evaluated.
a) True
b) False
12. A concussed player can be identified by a teammate, team official, or parent when
a player exhibits the following behavior:
a) Vomiting
b) Irritability or unusual change in emotions, personality, or behavior
c) Confusion and disorientation
d) Poor balance or coordination
e) Slow/slurred speech
f) Delayed response to questions
g) Vacant stare, poor concentration and/or attention
h) Decreased playing ability or poorer playing performance
i) Any of the above
13. An athlete that has been diagnosed with a concussion and is symptomatic should
be allowed to play video games and/or participate in school testing.
a) True
b) False
14. A concussion can result in either temporary or permanent injury to the brain
a) True
b) False
15. The symptoms of a concussion always occur immediately after the player has had
a blow to the head or a hard hit from behind
a) True
b) False
16. Second impact syndrome
a) Is the swelling of the brain that occurs as a result of trauma sustained
before the brain has recovered from a recent concussion
b) Is not a serious medical diagnosis
c) Can result in permanent disability or death
d) Results from a lack of awareness about the proper identification and
treatment of a concussion
e) a, c, and d
f) all of the above
17. A concussion can occur without a direct blow to the head
a) True
b) False
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18. The injured player, the coach, or athletic trainer is able to make the return to play
decision after a concussion
a) True
b) False
19. Post-concussion syndrome symptoms include
a) Headaches
b) Memory or concentration impairment
c) Dizziness, fatigue, or phonophobia ( a morbid fear of sounds including
your own voices)
d) Irritability or photophobia (excessive sensitivity to light and the aversion
to sunlight)
e) Any of the above
20. After a player has sustained a concussion and been evaluated by a physician,
which of the following statements is true about the recovery process
a) The injured athlete should maintain mental (i.e. no school and video
games) and physical rest until all symptoms have cleared
b) The asymptomatic athlete should progress through the stages of return to
play from light aerobic exercise to full contact practice. A physician reevaluation should occur before the full contact practice stage. There
should be a minimum of 24 hours (or longer) between each stage, and the
athlete should return to stage one if symptoms recur
c) If the athlete becomes symptomatic while completing the active return to
play progression, he/she should stop training and consult a physician
d) The athlete who has suffered a concussion should expect to be ready to
play in exactly seven days
e) a, b, and c
f) all of the above
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Appendix H – Handouts
Concussion Fact Sheet
WHAT IS A CONCUSSION?
A concussion is a brain injury that:
• Is caused by a blow to the head or body.
- From contact with another player, hitting a hard
surface such as the ground, ice or floor, or being hit by
a piece of equipment such as a bat, lacrosse stick or
field hockey ball.
• Can change the way your brain normally works.
• Can range from mild to severe.
• Present itself differently for each athlete.
• Can occur during practice or competition in ANY
sport.
• Can happen even if you do not lose consciousness.
HOW CAN I PREVENT A CONCUSSION?
Basic steps you can take to protect yourself from
concussion:
• Do not initiate contact with your head or helmet.
You can
still get a concussion if you are wearing a helmet.
• Avoid striking an opponent in the head.
Undercutting, flying
elbows, stepping on a head, checking an unprotected
opponent, and sticks to the head all cause concussion.
• Follow your athletics department’s rules for safety
and the rules of the sport
• Practice and perfect the skills of the sport.
• Practice good sportsmanship at all times.

WHAT ARE THE SYMPTOMS OF A
CONCUSSION?
You can’t see a concussion, but you might notice
some of the symptoms right away. Other symptoms
can show up hours or days after the injury. Concussion
symptoms include:
• Amnesia
• Confusion
• Headache
• Loss of Consciousness
• Balance problems or dizziness
• Double or blurry vision
• Sensitivity to light or noise.
• Nausea (feeling that you might vomit)
• Feeling sluggish, foggy or groggy.
• Feeling unusually irritable.
• Concentration or memory problems (forgetting game
plays, facts, meeting times)
• Slowed reaction time.
Exercise or activities that involve a lot of
concentration, such as studying, working on the
computer, or playing video games may cause
concussion symptoms (such as headache or tiredness)
to appear or get worse.

WHAT SHOULD I DO IF I THINK I HAVE A CONCUSSION?
Don’t hide it. Tell your athletic trainer and coach. Never ignore a blow to the head.
Also, tell your athletic trainer and coach if one of your teammates might have a concussion.
Sports have injury timeouts and player substitutions so that you can get checked out.
Report it. Do not return to participation in a game, practice or other activity with
symptoms. The sooner you get checked out, the sooner you may be able to return to play.
Get checked out. Your team physician, athletic trainer, or health care professional can tell
you if you have had a concussion and when you are cleared to return to play. A concussion
can affect your ability to perform everyday activities, your reaction time, balance, sleep and
classroom performance.
Take time to recover. If you have had a concussion, your brain needs time to heal. While
your brain is still healing, you are much more likely to have a repeat concussion. In rare
cases, repeat concussions can cause permanent brain damage, and even death. Severe brain
injury can change your whole life.
SECONDARY IMPACT SYNDROME
This occurs when an individual sustains a second, often minor, blow to the head before the initial symptoms of a
concussion are resolved. The resulting loss of auto regulation of the brain’s blood supply could result in vascular
enlargement and herniation of the lower brain, resulting in death. There is approximately a 50% mortality rate
associated with secondary impact syndrome.
IT’S BETTER TO MISS ONE GAME THAN THE WHOLE SEASON.
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Concussion Management Plan
Concussions are common injuries resulting from contact sports and most athletes, when
diagnosed and treated appropriately, recover fully. Occasionally, a blow to the head can
tear a blood vessel in your brain causing a bleed. Student-athletes may not exhibit signs
and symptoms of this medical emergency until 24-48 hours post-injury and must be
monitored closely within that time frame. You should not stay alone in your dorm or
apartment. After reading this sheet, give it to your roommate, parent, or caregiver who
will be observing you for the next 48 hours. Caregivers should check on the athlete for
signs of life every 2-3 hours throughout the night.
Rest is key to recovery. You should not be participating in any sport or physical activity
beyond walking to class. You should refrain from watching tv, listening to music, playing
video games, reading small print or staring at a computer. It is important to limit
activities that require a lot of thinking or concentration. If you need to study or do
homework, you should take frequent breaks to avoid making your symptoms worse. If
being in the weight room or standing outside in the sun makes your symptoms worse, you
will be excused from these activities. If a physician deems it necessary, you may also be
excused from classes for a short time.

It is OK to:
- Take acetaminophen (Tylenol) for headaches
- Use ice packs on head or neck for comfort
- Sleep
You should:
- Eat a regular, healthy diet
- Drink lots of water
- Go to class

There is NO need to:
- Check eyes with flashlights
- Wake up every hour
- Stay in bed
You SHOULD NOT:
- Drink alcohol
- Take illegal drugs
- Use aspirin or ibuprofen for
headaches

RED FLAGS: Go to the emergency room immediately if you suddenly experience any
of the following:
-

Decrease in level of consciousness
Decrease or irregularity of
respirations or pulse
Increasing confusion
Headache that WORSENS
Slurred speech
Inability to awaken athlete

-

Changes in personality, irritability or
loss of memory
Weakness or numbness in arms or
legs
Seizures or convulsions
Repeated vomiting
Unequal, unreactive or dilated pupils
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Appendix I – NATA Video Concussion in Football
https://vimeo.com/15026404
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Appendix J – Online Module Link
http://brain101.orcasinc.com/5000/

